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@ A coHDmunicatton system includes a portable 
telephone system (100A) including at least a radio 
base station (12a-J}, at least a first portable station 
(13a) which communicates wi^ the radio base sta- 
tion, a switching system (10a) which is coupled to 
each radio base station, and a line control unit (11a) 
which is coupled to the switching system to control 
an operation of the switching system, a cordless 
telephone (15, 13k) Including at least a parent station 
(15) and at least a second portable station (13k) 
which communicates with the parent station, and a 
public switched telephone network (104) which cou- 
ples the switching system of tlie Portable telephone 
system to the parent station of the cordless tele- 
phone. The parent station (15) uses with respect to 
the second portable station (13k) a common air 
Interface (CAI) which is identical to a predetemnined 
common air interface (CAt) employed by each radio 
base station (12a-j) of the portable telephone system 
(100A), so that the parent station (15) is usable as a 
radio base station and the first portable station (1 3a) 



is compatible with the parent station. 
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BACKGROUND OF THE IIWENTiON 

The present invention generally relates to com- 
munication systems, and more particularly to a 
communication system fn which a portable station 
of a cordless telephone can make a communication 
with a portable telephone system using a parent 
station of the OOTdfess telephone. 

Conventionally, in a portable telephone system, 
a plurality of radio base stations are adapted via 
switching systems and switched lines. A line con- 
brol unit which con^ponds to the switching system 
manages positions of registered portable stations. 
A telephone service is provided witii respect to the 
portable station from within a service area of an 
arbitrary radio t>ase station. 

On the otiier hand, cordless telephones are 
popularly used in homes. 

It is not always easy to regionally provide the 
radio base stations with a high density. However, if 
measures are taken so ihat a parent station of the 
cordless telephone can be used as the radio base 
station, it may t>e regarded that the utilization effi- 
ciency of the portat^e telephone system will greatiy 
improve, and it would be highly desirable to realize 
such a system. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the 
present Invention to provide a novel and useful 
communication system in which tiie problems de- 
scribed above are eliminated. 

Anotiier and more specific object of tiie 
present invention is to provide a parent station of a 
cordless teie|:^ne which has a portable station 
which communicates with the parent stetion, com- 
prising first means for transmitting and receiving 
information between the portable station, and sec- 
ond means, coupled to the first means and a public 
switohed telephone network ^T^), for dialing an 
art)itrary telephone number, where the first means 
uses with respect to tiie portable station a common 
air interface (CAf) which is identical to a predeter« 
mined common air interface (OAI) employed by a 
predetermined communication system wtiich in- 
cludes at least one radio base station and at least 
one portable station, so that the portable station of 
the prodetennined communication system is com- 
patible wttii the parent station. According to the 
parent station of the present invention, the utiliza- 
tion efficiency of the portable stetion is improved. 

Still another object of the present invention is 
to provide a communication system comprising a 
portable telephone system including at least a ra- 
dio base station, at least a first portabte station 
which communicates witti the radio t^ase station, a 
switohfng system which is coupled to each radio 



base station, and a line control unit which is coup- 
led to the switohing system to control an operation 
of the switohing system, a cordless telephone in- 
cluding at least a parent stetion, and at least a 
5 second portable station which communk:ates with 
the parent station, and a PSTN which couples the 
switching system of the portable telephone system 
to, tiie parent station of the cordless telephone, 
where tiie parent station uses with respect to the 
70 second portable stetion a common air interface 
(OAI) whk^h is identical to a predetermined com- 
mon air interface (CAI) employed by each radio 
base station of the portable telephone system, so 
that the parent stetion is usable as a radio base 
16 Station and the first porteble station is compatible 
wrtii the parent stetion. According to the commu- 
nk:atlon system of the present invention, tfte utiliza- 
tion efficiency of the portable station is improved. 
A furtiier object of tiie present invention is to 
20 provide a communication system comprising a first 
porteble telephone system including at least a first 
radio base stetion, at least a first portable stetion 
which communicates with the first radio base ste- 
tion, a first switohing system which is coupled to 
25 each first radio base station, and a first line control 
unit which is coupled to the first switohing system 
to control an operation of the first switching sys- 
tem, a second portable telephone system including 
at least a second radio b^ase station, at least a 
30 second portable station which communicates with 
the second radio base stetion, a second switching 
system which Is coupled to each second radio 
base stetion, and a second line control unit which 
is coupled to the second switching system to con- 
35 trol an operation of the second switohing system, 
and a PSTN which couples the first and second 
switching systems of the first and second porteble 
telephone systems, where the second radio base 
station includes means for receiving and transmit- 
40 ting a personal kJentification number which is as- 
signed to the first portable stetion of the first porte- 
ble telephone system from tiie first porteble station 
and to ti^e PSTN, According to ttie communication 
system of the present inventa'on, the utilization effi- 
45 dency of the portable station is improved, and the 
first portabte station originally registered for use in 
the first portable telephone system may be used in 
the second portable telephone system. In addition, 
the accounting information related to tiie charges in 
so respect of the calls made from tiie first portable 
station which is used in the second portable tele- 
phone system can be transferred to the first line 
control unit of the first portable telephone system 
from the second line control unit of the second 
65 portable telephone system. 

Otiier objecte and further features of the 
present invention will be apparent from the tollow- 
ing detailed description when read in conjunction 
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with the accompanying drawings. 

BFUEF PESCFUPTION OF THE DRAWINQS 

FIG.1 is a system block diagram for explaining 
the operating principle of a first embodiment of 
a communication system according to the 
present invention; 

FIG^ is a system block diagram showing the 

first embodiment of the communication system 

according to the present inventbn; 

FIG^ is a syst^ block diagram showing an 

embodiment of a parent station used in the first 

embodiment; 

F1Q.4 is a system block diagram showing an 
embodiment of a portable station used in the 
first emtxKiiment; 

RG^ Is a system block diagram for e}q3laining 
the operating principle of a second embodiment 
of the communication system according to the 
present invention; 

RG.6 Is a system block diagram for explaining 
the operation of the second emtx)diment when a 
portable statton which is originally registered for 
use in a first portable telephone system is used 
. in a second portable telephone system; 
RG.7 is a system block diagram showing an 
embodiment of a line control unit of the second 
embodiment together with a part of a switching 
system; 

RG.8 is a system block diagram for explaining 
the operation of the second embodiment when a 
registered user of the first portable telephone 
system bonrows a portable station within the 
second portable telephone system; 
RG.8 is a system block diagram for explaining 
methods of inputting a PiD number when t>or- 
rowing the portable station within the second 
portable telephone system; 
RG.10 is a system block diagram for explaining 
the operation of a third embodiment of the com- 
munication system according to the present ir>- 
vention; and 

RG.11 is a system block diagram showing an 
essential part of the third enribodlment. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Rrst, a description will be given of the operat- 
ing principle of a first embodiment of a commu- 
nbation system according to the present invention, 
by referring to FI6.1. 

RG.1 shows a portable tsiephone system 100A 
which is corinected to a public switched telephone 
network (PSTN) 104. A portable station 13k of a 
portable telephone is coupled to the PSTN 104 via 
a parent station 15 of the portable telephone. The 



portat)le telephone system 100A includes at least a 
switching system 10a which is connected to the 
PSm 104, a line control unit 11a, a radio base 
station 12a-j and a portable station 13a. 

5 In this embocSment, measures are taken so 
that the parent station 15 of the cordless telephone 
can operate similarly to the radio base station 12a- 
j. In other words, a soH^iled common air interface 
(CAI) is provided between the radio base station 

10 12a^ and the portable station 13a, and the peu'ent 
station 15 of the cordless tei^hone is provided 
with the same CAI so that the portable station I3k 
can be connected. 

Tlie line control unit 11a manages information 

75 such as the position of the portable statk>n 13a 
within the service area of the radio base station 
I2a-j. When the portable station 13a Is called, the 
portable station 13a is called via the radio base 
stetion I2a-i. 

20 Because the parent station 15 of the cordless 

telephone is provided with the CAI, the portable 
station 13k can request a telephone service by 
notifying its personal identification (PID) number to 
the parent station 15. In other words, when the 

25 parent station 15 receives the PID number and the 
request for the telephone service, the parent station 
15 transmits (a) the telephone nun>t)er of this par- 
ent station 15 and (b) the PID numt>er of the 
portable station 13k to the line control unit 11a of 

30 the portable telephone system 100A via ihe PSTN 
104. 

Accordingly, if the portable station 13k is al- 
ready registered in the portable telephone system 
100A» the line control unit 11a stores infonmafion 

35 indicating that the portable station 13k can t>e 
called by the telephone numt)er of the parent sta- 
tion 15 into a table which stores the locations of the 
portable stations. Thereafter, the call from the por- 
table station 13k and the cali with respect to the 

40 portable station 13k are managed via the parent 
station 15. 

Next, a more detailed description will be given 
of the first embodiment, by referring to FIGS.2 
through 4. RG.2 shows the first embodiment FIG.3 

45 shows an embodiment of a parent station used in 
the first embodiment, and FIG.4 shows an emtxKii* 
ment of a portable station used in the first emtxxli- 
ment In F1G.2, those parts which are the same as 
those conresponding parts in FIG.1 are designated 

60 by the same reference numerals, and a description 
tfiereof will be omitM. 

In this embodiment, the portable telephone 
system lOOA is used in one floor of a building, for 
example, and the switching system 10a is a private 

55 branch exchange. Each of the radio base stations 
12a-1 through 12a-5 have a service area Indicated 
by a dotted line, and it is assumed for the sake of 
convenience that the port^le station 13a Is used in 
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the service area of the radio base station 12a-3. 

The parent station 15 shown in RG.3 includes 
a radio receiver part 17, a radio transmitter part 18, 
a control signal recognition part 19, an automatic 
dicing part 21, stora^ 20. 22, 23. 25 and 26, a 
selection circuit 24, a match detection ctrcurt 27, a 
synthesizing and transmitting part 28, a switching 
circuit 29, a center pr(x:ess termination recognizing 
part 30. a display part 31. and a timer 32 which are 
cormected as shown. In this embodiment, ^e par- 
ent station 15 is provided with a telephone set 16 
which ts connected to the svntching circuit 29. 

The signal transmission and reception t>etween 
the portable station 13k aiKl the parent station 15 is 
made via the radio receiver part 17 and the radio 
transmitter part 18. The control signal recognizing 
part 19 recognizes control signals from the portable 
station 13k and cfistributes the control signals to the 
conBspondirtg processes. The storage 20 stores 
the telephone number of the switching system 10a 
of the portable telephone system lOOA. When a 
call ts recetvad from the portable station 13k, for 
example, the automatic dialing part 21 automati- 
cally dials the switching system 10a via the PSTN 
104. 

The storage 22 stores a registration request 
data for notifying the line control unit 11a when tiie 
control slgn^ recognizing part 19 receives from the 
(X)rtable station 13k a request for a telephone ser- 
vice. The storage 23 stores a registration cartcel 
data for cancelling the previous registration when 
no answer is received from the portable station 13k 
for a predetermined time or a request Is received 
from the portable station 13k to cancel the registra- 
tion. The selection circuit 24 selectively outputs the 
data stored in one of the storages 22 and 23 
depending on the control signal virhich is received 
via the control signal recognizing part 19. 

The storage 25 stores the PID rtumber of the 
portable station I3k if ttie PID numt>er of the porta- 
ble station 13k which can receive tiie telephone 
servtoe via the parent station 15 is to be registered. 
The storage 28 temporarily stores the PID number 
of the portable station 13k received via the radio 
receiver part 17 of the parent station 15. TTie match 
detection circuit 27 detects whether or not the PID 
numbers from the storages 25 and 26 match, and 
an output detection signal of the match detection 
circuit 27 is supplied to the synthesizing and trans- 
mitting part 28 and to the radio transmitter part 18. 

The synthesizing and transmitting part 28 
makes a transmission for the automatic dialing and 
synthe^zes various transmitting data to the trans- 
mitting signal. The switching circuit 29 switches the 
sigr^l from the synthesizing and transmitting part 
28 and the signal from the telephone set 16 and 
supi^ies the switched signal to the PSTN 104. This 
switching circuit 29 also switches and transfers the 



signal from the PSTN 104 to the telephone set 16 
or the radio transmitter part 18 via the cmter 
process termination recognizing part 30 and the 
timer 32. 

5 When tiie telephone service registration re- 
quest or the telephone service cancel request is 
received from the portable station 13k. the center 
process termination recognizing part 30 checks 
whether or not ihe request is confirmed in the line 
70 control unit 11a on the center side, that is, within 
the portable telephone system 100A. The rssult of 
the recognition made in the center process ter- 
mination recognizing part 30 is displayed on the 
display part 31. 

16 The timer 32 makes a call to the portable 
station 1 3k at a predetermined period, for example. 
This timer 32 is set when the registration request 
from the p(»rtable station Idk is accepted on the 
center side (that is, by the line control unit 10a 

20 within tiie portable telephone system 100A), and is 
restarted every time the timer 32 calls the portable 
station 13k. The timer 32 Is reset so as to no 
longer call the portable station 13k when the reg- 
istration cancel request is received at tl^e control 

25 signal recognitk>n part 19 and the selectton circuit 
24 is to be controlled to output the registration 
cancel data from the storage 23. 

FIQ.4 shows the portable station 13 which may 
be used as the portable stations 13a and 13k. The 

30 portable station 13 includes an antenna 39, an 
antenna duplexer 40. a transmitter part 41, a re- 
ceh^er part 42, a controller 43, an operation part 44, 
a display part 45 and a handset 46 whic^ are 
connected as shown. The controller 43 includes a 

35 processor 43a and a memory 43b. The operation of 
the portable station 13 is t>asically the same as a 
known telephone set, but the signal transmission 
and reception are made via the transmitter part 41, 
the receiver part 42, the antenna duplexer 40 and 

40 the antenna 39. Hence, instead of transmlttirtg and 
receiving signals via tiie telephone line, the signals 
are transmitted and received by radio via the an- 
tenna 39. I=br example, the operation part 44 in- 
cludes a power switch, a ten-key, an on-hook key, 

45 an o#-hook kay and a volume adjusting key. In 
addition, the display part 45 may display the 
ON/OFF state of the power source, the field inten- 
sity, the telephone number and the like. 

According to the first embodiment, tiie portable 

so station 13a which is originally registered for use In 
the portable telephone system 100A cannot be 
used In another portable telephone system. How- 
ever, It would be very convenient if it were possible 
to use the portable station 13a in other portable 

65 telephone systems. However, when the use of the 
portable station 13a is ermbled tn a service area of 
a portable telephone system other than the porta- 
ble telephone system 100A, measures must be 
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takon so that the account'ng is correctly made wHh 
respect to the user who uses the portable station 
13a and rK> erroneous (barging will be made to 
arK>ther individual or the owner of the other porta- 
ble telephone system. 

According to the first embocfimertt, the portable 
station can receive the telephone service outside 
the portable teleph^Mne system in which the porta- 
ble station is registered as a subscriber, using the 
parent station of the cordless telephone as a radio 
station. For this reason, the utilization efficiency of 
the portable station is greatly improved. 

Next a description will be given of ttie operat- 
ing principle of a second emtXKliment of the com- 
munication system according to the present inver>- 
tion, by referring to FtG.5. This emt>odIment en- 
ables the use of a portable station which is original- 
ly registered for use in a first portable telephone 
system in a second portable telephone system. 
FtG.5 generally shows the second embodiment 
and in F1G.5, those parts which are the same as 
those corresponding parts in FIG.l are designated 
by tlie same reference numerals, artd a description 
thereof will be omitted. 

The switching system 10a, the line control unit 
11a, the radio base stations 12a-1 and 12a-2. and 
.the portable station 13a form the portable tele- 
phone system 100A shown in FIG.l. On the other 
hand, the switching system 10b, the line control 
unit lib, the radio base stations I2b-1 and 12b-2, 
and the portable stations 13b form another portable 
telephone system 100B. A communication line 101 
forms the PSTN 104. The service area of each 
radio base station 12 is indicated by a dotted line. 

Communication lines 102a and 102b are used 
to communicate between an infbmriation processing 
part 14 and the line control units 11a and 11b of 
the respective portable telephone systems 100A 
and 100B. The information processing part 14 and 
the communication lines 102a and 102b are not 
essential to this emfctodiment 

Each pCHtable station 131 lias a personal Iden- 
tification (PiD) numt>er, where 1 » a, b, ... . In 
adcGtion. tlie line control unit 111 within the portable 
telephone system 100i in which the portable station 
13i is registered manages the service area of ^e 
radio base station 12i-j in which the portable station 
13i is located, whether or not tiie portable station 
13 is communicating, and accounting information, 
in correspondence witti the PID number. 

Regardless of the service area of the radio 
base station 12i-j in which the portable station 13i 
is located, the necessary line swdtching is carried 
out in tiie switching system lOi \na the radio base 
station 12iH and a communication can be made 
with anotiier telephone. In other words, if the porta- 
ble stati'on 13a is located within the service area of 
the radio t>ase station 12a'1 and the portable sta* 



tion 13a receives a call, for example, the line 
control unit 11a judges that the radio base station 
12a-1 is to be used and connects the call to the 
portable station 13d. In addition, the line control 
s unit 11a cames out the necessary accounting pro- 
cess. 

The user of the portat>le station 13a which is 
originally registered in the portable telephone sys- 
tem 100A can rec^ve the telephone service within 

10 the other portatte telephone system 100B by regis- 
tering the portable station 13a in the portable tele- 
phone system lOOB or notifying that he wishes to 
receive tiie telephone service virithin the portable 
telephone system 100B. The portat^e station 13a 

15 can receive the telephone service within the ser- 
vice area of tiie radio base station 12t>-2 in the 
portable telephone system 100B in the following 
manner. 

if it is assumed for the sake of convenience 

20 that the portable station 13a is registered in the 
portable telephone system 100B so that the porta- 
ble station 13a may receive tiie telephone sendee 
within the portable telephone system 100B, the cail 
to the portable station 13a is notified to tiie line 

25 control unit lib via the radio base station 12l>'2 
and the switching system 10b. The line control unit 
11b registers information indicating that the porta- 
ble station 13a is located within the service area of 
the radio base station 12b-2, and makes the neces- 

30 sary registration in the line control unit tia witiiin 
tiie portable telephone system 100A via the com- 
munication line 101. 

When the portable station 13a makes a call 
with re^)ect to a telephone within the portable 

35 telephone system 100A in this stale, the line con- 
trol unit lib connects the switching systems 10b 
and 10a via the communication line 101, and the 
line control unit 11a makes the necessary connec- 
tion witiiin the portable telephone system 100A. 

40 On the other hand, when a call is made to the 
portable station 13a fmn witiiin the portable tele- 
phone system 100A, the One control unit 11a wittiin 
ttie portable telephone system 100A connects the 
switching systems 10a and 10b via the commu- 

45 nication line 101, and the line control unit lib 
wittiin tiie portable telephone system 100B makes 
the necessary connection within tiie portable tele- 
phone system 100A. 

The user of the portable station 13a may not 

60 necessarily carry the portable st^'on 13a into the 
portable telephone system 100B and receive ttie 
telephone service. In other words, the user of the 
portable station 13a may not carry the portable 
station 13a into the portable telephone system 

65 100B but borrow the portable station 13b of an- 
other user witiiin the portable telephone system 
100B. In this case, tiie operation is t>8sicany the 
same as the case where the user of the portable 
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station 13a carries the portable station 13a into the 
portable telephone system 100B. But in this case, 
the user who borrows the portable station I3b 
notifies this and registers thin infonmation in the 
line control units 1 1 b and 1 1 a s 

When bonrowing the portable station 13b. the 
PID number of the user who originally uses the 
portable station 13a may or may not be the same 
as the PID number of the portable station 13a used 
within the portable telephone system 100A. If a io 
different PtD number used, the line control unit 
11a within the port£^le telephone system 100 A 
collates this different PID number with the PID 
number of the portable station 13a assigned within 
the portable tejephone system 100A. In either case, is 
information reteited to the accounting which cor- 
responds to ^e telephone service received within 
the portable telephone system 1008 is notified 
from the line control unit 1 1 b to the fine control unit 
11a That is. the necessary accounting infonmation so 
is supplied to the line control unit 11a so that the 
-line control unit 11a can collectively charge the 
user who originally uses the portable station 13a 
within the portable telephone system 100A. 

When the infonmation processing part 14 is 2S 
coupled to the line control units 11 a and lib as 
shown in FIG.5, infonmation related to present posi- 
tions of all of the portable stations whidi are used 
witttin two or more portable telephone systems 
may be managed within the information processing 30 
part 14 by use of an internal memory of tiie in- 
formation processing part 14 having a relatively 
large memory capacity. In this case, a change in 
the position of each of the portable stations usable 
in two or more portable telephone systems is noti- 35 
tied to the information processing part 14. If the 
management information within the line control unit 
111 and related to a certain portable station 131 Is 
insufficient, the line control unit lit may make an 
inquiry to the infonmation proces^'ng part 14 via the 40 
communication line 1021 Hence, the line control 
unit 11i can transfer the caQ to the appropriate 
portable telephone system based on a reply to the 
inquiry recced from the information processing 
part 14. 45 

Next, a more detailed description will be given 
of tiie second embodiment. 

In order to efficiently carry out the accounting 
process in the communication system which is 
made up of a plurality of portable telephcme sys- 50 
terns, the PID number may be processed erccord- 
ing to one of the following methods, for example. 

According to a first metfiod, an office name (or 
number) and a subscriber name (or nuniber), for 
example, are combined to form the PID number in ss 
relation to the portable telephone system to which 
the portable station belongs. When tiie line control 
unit lib witiiln the portable telephone system 1008 



notifies the accounting information to the Gne con- 
trol unit 11a wttiiln the portable telephone systevn 
100A. for example, only the part related to the 
office name is transmitted. 

Accordii^ to a second method, the PID num- 
ber is related to a credit card of the user. For 
example, when the user of tiie portable station 13a 
uses the portable station 13a wittiin the portable 
telephone system 100B or borrows a tel^hone 
within the portable telephone system 100B, the PID 
ru]mfc)er is read from the credit card by a card 
reader. 

FIG^ is a cGagram for explaining the operation 
of the second embodiment when the portable sta- 
tion 13a whidi is registered for use within the 
portable telephone system 100A is used within the 
portable telephone system 100B. In FIG.6, those 
parts which are the ^ime as those conresponding 
parts in F1Q.5 are designated by the same refer- 
ence numerals, and a description thereof will be 
omitted. 

infonmation indicating that the portable station 
13a is permitted to receive telephone services with- 
in the portable telephone system 100B is regis- 
tered into the line control unit lib within the porta- 
ble telephone system 100B from the portable tele- 
phone system 100A. as indicated by an anew (1) 
in F16.6. For the sake of convenience, it mil be 
assumed tiiat the portable station 13a makes a call 
via the radio base station 12b-2 in this state, as 
indicated by an arrow (2). In this case, the line 
control unit 11b stores position informab'on related 
to the portable station 13a and also notifies this 
ponton Information to the line control unit 11a 
within the portable telephone system 100A. There- 
after, the call frc^ the portable station 13a and the 
call to the portable station 13a are made via the 
radio base station 12t>-2. 

FIG .7 shows an emtxxliment of ihe line control 
unit used in the second embodiment, together with 
a part of tiie corresponding switching system. For 
the sake of convenience, it will be assumed that 
Fl<3.7 shows the line control unit lib and the 
switehing system 10b shown in FIQS.5 and 6. 

The switching system 10b includes a connec- 
tion table 122 and an accounting data storage 123. 
On the otiter hand, the tine control unit lib In- 
cludes a position storage 115, a judging part 116, a 
registration part 117, a position register 110. a 
notifying part 119, a notifying part 120 and a com- 
municating part 121 whteh are connected as 
shown. 

The position storage 115 stores the present 
position of the portable station 13a in con^espon- 
dence with process (2) described In conjunction 
witii FIG.e. TTie Judging part 116 judges whetiier or 
rKut a $ut>scriber contract exists. The registration 
part 117 has a contract list which Includes the PID 
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number of the portable station 13a. in correspon- 
dence wfth the process (1) described tn corilunction 
with FIG.6. Hence* when a call Is made from the 
portable station Ida via the radio base station 12b- 
2, the Kicfging part 116 judges whether or not the 
subscriber contract for the portable station 13a 
exists by making access to the PID number In- 
cluded in the contract list of the registration part 
117. 

The position register 1 18 obtains from the con- 
nection table 22 connection position information 
which indicates a connection terminal to which the 
call from the portat)le station 13a is connected in 
the switching system 10b. TTie notifying part 119 
notifies the position nnformation related to the porta- 
ble station 13a to the portable telephone system 
100A in which the portable station 13a is originally 
registered as a subscriber, via the communication 
part 121. Hence, the line control unit 11a within the 
portable telephone system lOOA registers the in- 
formation received from the line control unit lib 
• within the portable telephone system 100B, that is, 
the connection position information and the present 
position information which indicates that the radio 
base station 121>2 is being used as a repeater. 

The line control unit lib is coupled to another 
switching system (not shown) via the communicat- 
ing part 121 if necessary. 

The notifying part 120 obtains the accounting 
data stored in the accounting data storage 123 
within the switching system 10b, and in this case 
notifies this accounting data (accounting informa- 
tion) to the switching system 10a of the portable 
telephone system 100A via the communication part 
121. The ^accounting infomnation is related to the 
charges in respect of the use of the concerned 
switching systems, and is notified to the switching 
system 10a of the portable telephone system 100A 
in which the portable station 13a Is originally regis- 
tered as the sut>scriber. 

RG3 is a diagram for explaining the operation 
of the second embodiment when the user of the 
portable station 13a which is registered for use 
within the portable telephone system 100A bonrows 
the portable statioh 13b within the portable tele- 
phone system 100B. In RG.8, those parts which 
are the ^me as Uiose corresponding pauls in F\GJ5 
are designated by the same reforence numerals, 
and a description thereof will be omitted. 

Information Indicating that the user of the porta- 
ble station 13a has borrowed the portable station 
13b within the portable telephone system 100B Is 
notified to the line control unit 1 lb via the radio 
base station 12t>-1, as indicated by an anew (4) in 
RG.8. 

K the user notifies to the line control unit lib a 
PID number which is different from the PID number 
assigned to tiie user (that is. the portable station 



13a) within the portable telephone system 1(M)A, 
the Gne control unit lib holds this difforent PID 
number and notifies this difforent PID number to 
the line control unit lla of the portable telephone 
s system 100A wtten the user is a registered sut>- 
scriber within Ifie portable telephonQ system 100A. 
Alternatively, the user may notify the line control 
unit 11a within tiie portable tetephor>e system 100A 
that he is bonrowing the portable station 13b wittirn 

TO the portable telephone system 1008. 

Accordingly, the fine control unit 11a of the 
porteble telephone system 100A can recognize that 
the user of the portable station 13a registered as 
the subscriber in the portable telephone system 

75 100A is tx^nrowing the portable station 13b within 
the portable telephone system 1008 and is receive 
ing the telephone service under the PID number 
which is difforent from the PID number assigned to 
the user within the portable tele^^one system 

20 100A. as indicated by (5) in RQ.8. The operation 
canied out thereafter Is basically the same as that 
descritked atx>ve in conjunction with FIGS,6 and 7. 

The user of the porteble station 13a registered 
as the subscriber within the portable telephone 

25 system 100A and assigned a first PID numt)er, for 
example, may input a second PID number which 
will be used when borrowing the portal^e station 
13b within the pcHtable teIephor)e system 1008, in 
various manners. Rrst it is possible to input the 

30 second PID numt»er from the portable station 13b. 
Second, it is possible to input the second PID 
number from an input device 500 shown in FIG.9. 
Third, it is possible to input the second PID num- 
ber from the portable stetion 13b or the input 

35 device 500 together wiUi a credit card number 
which is read from a credit card by a card reader 
501 shown in FIG.9. In FIG.9. those parts which are 
the same as those corresponding parts In FIG .8 are 
designated by the same reference numerals, and a 

40 description thereof will be omitted. 

According to the first and second methods 
descrit}ed above, an unauthorized person may 
somehow obtain knowledge of the second PID 
number and illegally use the portable station 13b, 

45 because the second PID number simply needs to 
be input via the portable stetion 13b or the input 
device 500. For this reason, in order to prevent 
such an illegal use by an unauthorized person, it is 
preferable to use the card reader 501. 

60 The card reader 501 reads a credit card or 
other types of cards owned by the user of the 
portable stetion 13a. The card reader 501 reads the 
credit card number from tiie credit card, and the 
line control unit lib transmits this credit card num- 

55 ber to the line control unit 11a of the porteble 
telephone system lOOA. TTie line control unit 11a 
prestores a table of credit card numk>ers of users 
who are authorized to. use the communication sys- 
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tBifn. and permits the use of the portable station 
13b only if the credit card number is registered in 
ttie table. 

If the PID number used within the portable 
telephone system 100A is also used by the user in 
the portable telephone system 100B when he bor- 
rows the portable station 1^. the line control unit 
11a may store a table of the credit card numbers 
and the corresponding PID numt)ers assigned wftiv 
in the portable telephone system 100A. In this 
case, the line controt unit 11a permits the use of 
the portat)le station 13b by the user only if the 
credit card number and the PID number are regis- 
tered in the table. Of course, the credit card num- 
ber may be input from the portatde station 13b or 
the input device 500. 

When the credit card numt>er is notified to the 
line control unit 10a, the accounting process can 
be simplified because the charge which is cal- 
culated based on the accounting information re^ 
ceived from the line control unit 10b may simply 
be charged to the credit card. 

Next a description will be given of a third 
embodiment of the communication system accord- 
ing to the present invention, by referring to FIGS.IO 
and 11. RG.10 is a diagram for explaining the 
operation of the third embodiment, and Fi6.11 
shows an essential part of this emlxidiment. In 
RQS.10 and 11» those parts which are the same as 
those corresponding parts in FIGS.1 through 8 are 
designated by the same reference numerals, and a 
description thereof will t>e omitted. In this emtxxii- 
ment, the infonnation processing part 14 is utilized. 

Information indicating that the portable station 
13a is moved from the portable telephone system 
100A to the portable telephone system 100B is 
notified to the information processing part 1 4; This 
information may be notified to the information pro- 
cessing part 14 from the portable station 13a in 
advance via the line control unit 11a and the com- 
muntcatibn line 102a as indicated by (6) in FIG.IO. 

For tfie sake of convenience, it will be as- 
sumed that the portable station 13a makes a call to 
a desired portable station (not shown) witiiin tiie 
service area of the portable telephone system 100A 
as indicated by (7) in FIG.IO. In this case, the line 
control unit 1 lb recognizes that the portable station 
13a has called via the radio base station l2b-2, tnit 
since tiie portable station 13a is not a subscn*ber of 
the portable telephone system 100B and informa- 
tion related to the portable station 13a is not man- 
aged by the fine control unit 11b, the Gne control 
unit lib requests a search to the information pro- 
cessing part 14 via tiie communication line 102a as 
indicated by (8>. 

In response to the search request the informa- 
tion processing part 14 notifies to the One controt 
unit lib information Indicating that the portable 



station 13a is registered as a subscriber In the 
portable telephone system 100A, infonmation in- 
dicating that the PID number of the portable station 
13a is a PID number registered in tiie portable 
5 telephone system 100A« InfonDation indicating tiiat 
the portable station 13a tocated wittiin the ser- 
vice area of the radio base station 12b-2, or the 
like, as Indicated by (8) in RG.10. 

Based on the Information received from the 

10 infomnation processmg part 14, the fine control unit 
lib notifies the fine control unit 11a of the portable 
telephone system 100A that the portable station 
13a Is calling tiie desired portable station within the 
portable telephone system 100A from the service 

16 area of tiie~radlo base station l2b-2 witiiin the 
portable telephone system 100B, as indicated by 
(9) In RG.10. Then, the fine control unit 11a recog- 
nizes that the desired portable station being called 
is located within the service area of the radio t>ase 

20 station 12a-2 within the portable telephone system 
100A, and calls the desired portable station, as 
indicated by (10) in RG.10. 

On the other hand, in the portable telephone 
system 100B, the fine control unit lib notifies the 

25 portable station 13a wthin the service area of the 
radio base station i2b-2 that the connection to the 
desired portable station has been made, as In- 
dicated by (11) in RG.IO. 

In RG.1 1 , the line control unit 1 1 b includes the 

30 position storage 115, a change detection part 124 
and the position register 118. The switching system 
10b indudes the connection table 122, a referring 
part 125 and a transfer part 130. Furthermore, the 
information processing part 14 includes a fist 126. 

35 a confinnation part 127, a table 128 and a refemng 
part 129. A CPU may be used to canry out the 
various functions of the Information processing part 
127. 

The change detection part 124 of the line con- 

40 trol unit lib detects a change in the position of the 
portable station 13a. Position change information 
related to the detected change is suppfied from the 
change detection part 124 to the confirmation part 
127 of the information processing part 14. 

45 V. The refem'ng part 125 of the switching system 
10b refers to the contents of the connection table 
122 when an instruction to call the portable station 
13a generated. The connection table 122 man- 
ages position information related to a pturafity of 

50 portable stations based on the notification from the 
fine conbDl unit lib. 

The fist 126 of the information processing part 
14 manages authentic terminal information related 
to all of the portable stations vihich are registered 

56 and operable in all of the portable telephone sys- 
tems, that is, within the communication system. 
The confirmation part 127 investigates the contents 
of the list 126 when the change detection part 124 
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Claims 

1. A parent static of a cordless tetaphone which 
has a portable station (13k) which comnnu* 

6 nicatas with the parent station (1$), character- 

ized in that said parent station comprises: first 
means (17-19) for transmitting and receiving 
fnfonmation between the portable station (13k); 
and second means (20, 21), coupled to said 
10 first means and a public switched telephone 
network (104), for dialing an art>itrary telephone 
number, said first means using with respect to 
the portable station a common air interface 
(CAI) which is identteal to a predetermined 
—IS - -common air interface (CAI) employed by a 
predeterminad communication system (100A) 
whteh includes at least one radio base statbn 
(12a-J) and at least one portable station (13a), 
so that the portable station (13a) of the pre- 
20 determined communication system (100A) is 
compatible with the parent station (15). 

2. The parent station of the cordless telephone as 
claimed in claim 1, characterized in that there 

25 is further provided third means (22-30), coup- 

ted to said first means (17-19), for receiving 
and transmitting a personaJ Identification num- 
ber which is assigned to the portable station 
(13a) of the communication system (100A) 
30 from the portable stetion (13a} and to the pub- 
lic switched telephone network (104). 



detects the change in position of the portable ste* 
tion 13a and the position change Information Is 
received from the position change part 124, so as 
to confirm whether or not the portable station 13a 
is listed as an authentic portable station in the list 
126. 

The table 128 of the information processing 
part 14 stores infonnation related to the poslttons 
of all of the portable stations within the communica- 
tion system, that is. information related lo the ser- 
ynce area of radio t>ase station 12i-j in which each 
portable station is located. The referring part 129 
refers to the contents of the table 128 and investi- 
gates the destination to which the intormation is to 
be iranstenred. In other words, the referring part 
1^ obtains information related to which radio base 
station of which portable telephone system the 
Informatipn is to be transferred. Hence, when an 
inquiry is received from the reterr^g part 125 of 
the switehing system 10b, the referring part 129 
notifies the destination to the transfer part 130 of 
the switehing system 10b, and the transfer part 130 
mal^ the necessary transfer of Information. 

In ttie second and third embodiments, the por- 
table station which is used outside the portable 
telephone system in which the portable station is 
registered as a subscriber, may be used witii the 
parent station of the cordless telephone as In the 
case of the first embodiment. In addition, the user 
of the portable telephone registered in the portable 
telephone system may borrow the cordless tele- 
phone instead of bonrowing the portable station of 
another portable telephone system. In other words, 
the portable telephone system other than the porte- 
ble telephone system in which the portable stetion 35 
is originally registered as the subscriber, may be 
the cordless telephone. 

Moreover, when the information processing 
part 14 Is provided, the CAI used between the 
radio base station and the portable station in the 40 
portable telephone system 100A may be different 
from that used in the portable telephone system 
100B. 

According to the second and third embodi- 
mente, the user of a porteble telephone system 4s 
may recent the telephone servrce in a different 
portable telephone system or a conjiess telephone, 
and the flexibility of the communication system is 
Improved. In addition, the accounting process can 
be made correctly regardless of the position of the bo 
user within the communication system. 

Furtfier, the present invention is not limited to 
these embodimente. but various variations and 
modifications may be made without departing from 
the scope of the present invention. ss 

Reference signs in the claims are intended for 
better understanding and shall not limit the scope. 



a A communication system characterized in that 
there are provided: a portable telephone sys- 
tem (100A) including at least a radio base 
station (12a-j). at least a first portable station 
(13a) which communicates with the radio base 
station, a switehing system (10a) whfoh is 
coupfed to each radio base station, and a line 
contrd unit (11a) which is coupled to the 
switehing system to control an operation of the 
switching system; a cordless telephone (15, 
13k) includhig at least a parent station (15). 
and at least a second portable station (13k) 
which communicates with the parent station; 
and a public switched tefephone network (104) 
whteh couples ihe switching system of the 
portebfe telephone system to the parent station 
of the cordless telephone, said parent station 
(15) using with respect to the second portable 
stetion (13k) a common air interface (CAI) 
which is identical to a predetermined common 
gar interface (CAI) employed by each radio 
base station (12a-j) of the portable telephone 
system (100A), so that the parent station (15) 
is usable as a radio base station and the first 
porteble station (13a) is compatible with the 
parent station. 
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4. The communication system as claimed In 
dalm 3, characterized in that the parent station 
<15) includes means (17-19) for recefving and 
transmitting a personal identification number 
which is assigned to the first portable station s 
(13a) of the portable telephone system (100A) 
from the first portable station (13a) and to the 
public switched telephone network (104). 

& The communication system as daimed in io 
daim 4. diaracterized in that tie 6ne control 
unit (11^) of the portable telephone system 
(100A) Includes first means for registering the 
personal identificatton number which is re- 
ceived from the parent station (15) together is 
with Information related to a telephone numl)er 
of the parent station, and second means for 
automatically transferring a call to the first por- 
table station (13a) when the personal Identifica- 
tton number of the first portable station is reg- so 
istered in said first means. 

6. The communication system as daimed in 
claim 5p characterized in that the line control 

unit (lib) of the portable telephone system 26 
(100A) further includes third means for cancel- 
ling the registered personal identification num- 
fc>er in response to a cancel signal which is 
received from the parent station (15). 

30 

7. The communication system as claimed in 
claim 6, characterized in that the parent station 
(15) includes means for calling the first porta- 
ble station (13a) at a predetermined period, 

and means for automatically sending the can- 35 
eel signal to the line control unit (11a) of the 
portable telephone system (100A) when no an- 
swer is received from the first portable station 
in response to the periodic calling. 

40 

& The communication system as claimed in any 
of claims 3 to 7. characterized fn tfiat the 
switching system (10a) of the portable tele- 
phone system (1O0A) is a private branch ex- 
change. ^ 45 

9. Tbe communication system as claimed tn any 
- of claims 3 to 8, characterized In that tiie 

parent station (15) includes means for sending 
accounting information related to the first por- so 
table station (13a) to the line contrc^ unit (11a) 
of the portable telephone system (100A). 

10. A communication system characterized in that 
there are provided: a first portable telephone ss 
system (10QA) including at least a first radio 
base station (I2a), at least a first portable 
station (13a) which communicates with the first 



radio base station, a first switching system 
(10a) which is coupled to each first radio base 
station, and a first line control unit (11a) which 
is coupled to the first switching system to 
control an operation of the first switching sy^ 
tern; a second portable telephone system 
(100B) including at least a second radio base 
station (12b), at least a second portable station 
(13b) which communicates with the second 
radio base station, a second switching system 
(10b) whidi Is coupled to each second radio 
base station, and a second line control unit 
(lib) which Is coupled to tiie second switohing 
system to control an operation of the second 
switching system; and a public switched tele- 
phone network (101) which couples the first 
and second switching systems of the first and 
second portable telephone systems, said sec- 
ond radio base station (12b) induding means 
for receiving and transmitting a personal iden- 
tification number which is assigned to the first 
portable station (I3a) of the first portable tele- 
phone system (100A) from the first portable 
stetion and to the public switohed telephone 
network (101). 

11. The communication system as claimed in 
claim 10. characterized in that the second ra- 
dio base statk>n (12b) uses with respect to the 
second portable stetion (13b) a common air 
interface (CAi) which is identical to a predeter- 
mined common air interface (OAI) employed 
by each first radio base stetion (12a) of the 
first portable telephone station (100A), so that 
tiie first portable station {13a) is compatible 
with tiie second radio base station {I2b) of the 
second portable telephone system (lOOB). 

12. The communication system as claimed in 
claim 11, characterized in that the first line 
control unit (11a) of tiie first portable telephone 
system (lOOA) tndudes first means for regis- 
tering the personal identification numt»er which 
is received from the second radio base station 
(12b) together witii information related to a 
position where the first portable station (13a) is 
used, and second means for automatically 
transfening a call to the first portable station 
when the personal identification numt>er of the 
first portable station is registered in said first 
means. 

13» The communication system as claimed in 
claim 12, characterized in that the first line 
contrd unit (11a) of the first portable telephone 
system (100A) forther includes third means tor 
cancelling the registered personal identification 
number in response to a cancel signal which is 
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receh/ed from the second radio base station 
(12b). 

14. The communication system as claimed in 
daim 13, ciiaracterfzed in that the second ra- s 
die base station (12b) of the second portable 
telephone system (10QB) includes means for 
calling the first portMe station (13a) at a pr&- 
det^mlned period, and means for automati- 
cally sending the cancel signal to the first line io 
control ur)it (11a) of the first portable telephone 
system (lOOA) when no arrnwer is received 
from the first portable station in response to 

the periodic calling. 

- 15 

15. The communication system as claimed in any 
of claims 11 to 14, characterized in that the 
first and second switching systems (10a. 10b) 
of the first and second port^le telephone sys- 
tems (100A, 100B) are private branch ex- 20 
changes. 

16. The communication system as claimed in any 
of clffi'ms 11 io ^5i characterized in that the 
second line control unit (11b) of the second 25 
portable telephone system (100B) includes 
means for sending accounting information re- 
lated to the first porteJ^le station (13a) to the 

first line contix)! unit (11a) of the first portable 
telephone system (100A). 30 

17. The communication system as claimed !n 
claim 11, characterized in that the second line 
control unit (lib) of the second portable tele- 
phone system (1008) includes first means for 35 
registering the persona! identification number 
which is received from the second radio base 
station (12b) together with information related 

to a position where the first portable station 
(13a) Is used, and second means for automati- 40 
cally transfaning a call to tiie first portable 
station when the personal Identification numt)er 
of the first portable station is registered in said 
first means. 

46 

The communication system as claimed in 
claim 17» characterized in ^at the second line 
control unit (lib) of the second portable tele- 
phone system (1008) further includes third 
means for en^ling a call from the first porta- so 
ble station (13a) via the second radio fc»ase 
station (12b) only if the personal identification 
number of the first portable station is regis- 
tered in said first means. 

65 

19. The communication system as claimed in 
claim 11, characterized in that the second line 
control unit (lib) of the second portable tele- 



phone system (1008) includes first means for 
registering the personal identification number 
which is received from the second radio base 
station (12b) together with infonmatlon related 
to a position where the second pcMtable station 
(13b) is used under the personal identification 
number of tiie first portable station (13a)» and 
second means for automatically transfening a 
csM to the second portable station when the 
personal identification mjml>er of the first por- 
table station is registered in said first means. 

20i The communication system as claimed in 
claim 19, characterized in that the second line 
control unit (lib) of the second portable tele- 
phone system (1008) furttier includes third 
means for enabling a call from the second 
portable station (13b) under the personal iden- 
tification numt)er of the first portable station 
(13a) via the second radio base station (12b) 
only if the personal identification numljer of the 
first portable station is registered in said first 
means. 

21. The communication system as claimed in 
claim 10. characterized in tiiat the second ra- 
dio l>ase station (12b) uses witii respect to the 
second portable station (13b) a common air 
interface (CAl) which is different fr<»D a com- 
mon air interface (CAl) employed by each first 
radio base station (12a) of the first portable 
telephone station (100A). 

22. The communication system as claimed in 
claim 21 . characterized in that there are furttter 
provided: information processing means (14)r 
and communication lines (102a, 102b) coupling 
the first and second line control units {11a. 
lib) of the first and second portable telephone 
systems (100A. 10O8) to the infomnalion pro- 
cessing means, said infonmation processing 
means (14) managing information related to 
positions of each of .tiie first and second porta- 
ble stations (13a* 13b). 

23. The communication system as claimed in 
claim 22, characterized in that the first and 
second line control units (11a, lib) respec- 
tively incliKle first means for registering per- 
sonal identification numt}ers of the first and 
second portable stations (I3a» 13b) which may 
be used in a corresponding one of the first and 
second portable telephone systems (100A, 
1008), and second means for making an in- 
quiry to the Information processing means (14) 
as to whether or not to enable use of a certain 
portable station in the corresporKling one of 
the first and second portable telephone sys- 
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terns when the first means iricludes no per- 
sonal identificatfon number of the certain porta- 
ble station. 
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